Development of glucose intolerance and impaired plasma insulin response to glucose in obese hyperglycaemic (ob/ob) mice.
The development of glucose intolerance in Aston ob/ob mice showed a gross exaggeration of the age-related changes of glucose tolerance in lean (+/+) mice. Intraperitoneal glucose tolerance in ob/ob mice was poor at 5 weeks, improved by 10 weeks, but markedly worsened by 20 weeks. A 24 hour fast further exaggerated the glucose intolerance of ob/ob mice. Unlike lean mice, tolerance improved in ob/ob mice at 40 weeks. Alterations of insulin sensitivity and the plasma insulin response to glucose accounted in part for these observations. Insulin sensitivity deteriorated until 20 weeks, but improved at 40 weeks in both fed and 24 hour fasted ob/ob mice. A positive plasma insulin response to glucose was lost after 5 weeks in fed ob/ob mice. The severity of this abnormality corresponded with the extent of the basal hyperinsulinaemia. A 24 hour fast reduced plasma insulin concentrations and restored a positive plasma insulin response to glucose in ob/ob mice. The results suggest that the plasma insulin response to glucose in ob/ob mice is related to the secretory activity of the B-cells prior to stimulation. Furthermore, it is evident that factors in addition to insulin insensitivity and the impaired plasma insulin response to glucose contribute to the development of glucose intolerance in these mice.